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[0001] This invention relates to a friction singler for singling sheet-shaped value 
documents, such as bank notes, checks or the like. The friction singler comprises a 
sheet magazine for receiving a stack of sheets, a picking device with a singler element 
having, for contacting and conveying the sheets to be singled from the sheet magazine, 
one or more friction elements with grooves extending in the transport direction of the 
sheets to be singled, and a retaining device which forms with the singler element a 
singler gap through which the sheets to be singled are conveyed out of the sheet maga- 
zine, and which has friction areas of high coefficient of friction and sliding areas of 
low coefficient of friction cooperating with the grooves of the singler element. 

[0002] There are different technical concepts for singling stacks of sheets such as 
bank-note bundles so that the singled bank notes can be supplied to a testing sensor 
system which determines the authenticity, qualitative nature, denomination or other 
characteristic properties of the bank notes. 

[0003] The present application deals with the concept of friction singlers. In a fric- 
tion wheel singler, the friction elements of a singler roller for example act on the sur- 
face of a bank note of a bank-note stack, the thus contacted bank note being conveyed 
in a transport direction due to friction by rotation of the singler roller while the other 
bank notes of the bank-note stack are held back by a retaining device. The retaining 
device and the singler roller to this end form a singler gap through which the banJc note 
is conveyed. The singler roller has grooves extending in the transport direction of the 
bank notes to be singled and capable of being sUghtly engaged by the retaining device. 
The engagement depth is adjustable. 

[0004] To make sure the bank note contacted by the singler roller is conveyed and 
the other bank notes of the bank-note stack are held back, the singler roller must exert 
on the bank note in the singler gap a singling force or feed force that is greater than the 
retaining force exerted on the bank note by the retaining device on the opposite side of 
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the singler gap. The retaining device can be realized for example as a retaining roller 
or retaining pad or runner, which can be mounted either rigidly or so as to rotate 
against the transport direction. 

[0005] To adjust the ratio of feed force to retaining force to a desired fixed value, 
the singler roller can be provided with friction elements whose friction linings have a 
considerably higher coefficient of friction than the corresponding friction linings of the 
retaining device, the ratio of friction being for example about 2:1. 

[0006] It has proved disadvantageous in this procedure that the different friction 
materials of the singler roller and the retaining device partly have very different oper- 
ating behavior, for example with respect to resistance to environmental influences, 
moisture absorption, temperature coefficient, aging and wear resistance. This can lead 
to different service lives and influences the ratio of friction, which can lead to singling 
errors including a multiple pick, by which more than one sheet is grasped and con- 
veyed by the singler roller. 

[0007] For avoiding these problems, a friction wheel singler was developed wherein 
the same friction material, or friction material with the same coefficient of friction, is 
used for singler roller and retaining device (DE 100 08 135 Al). To make suj-e the 
singler roller force acting on the sheet material to be singled is sufficiently greater than 
the force exerted by the retaining device despite the use of substantially the same fric- 
tion material for retention and singling, it is provided that the contact area between the 
sheet material and the friction elements of the singler roller is substantially greater 
than the contact area between the sheet material and the friction areas of the retaining 
device. This is obtained by the retaining roller engaging adjacent circumferential 
grooves of the singler roller alternately with a material of high coefficient of friction 
("friction area") and with a material of low coefficient of friction ("sliding area"). If 
the coefficient of friction of the sliding areas of the retaining device is negligibly low, 
a ratio of coefficients of friction of about 2:1 again results because the friction materi- 
als of the retaining device and the singler roller are otherwise the same. 



[0008] The friction wheel singler according to DE 100 08 135 Al is particularly 
suitable for transverse singling of bank notes, by which bank notes are singled with 



their longitudinal edge leading. When the friction \yheel singler is used as a longitudi- 
nal singler, by which bank notes are singled with their narrower transverse edge lead- 
ing, bank notes are occasionally skewed during singling, however, which can lead to 
jamming in the singler gap or to a jam in the subsequent transport path. 

[0009] The problem of the present invention is to propose a friction singler of the 
type stated at the outset for singling sheet material, in particular for bank notes, which 
reduces the probleni of skewing of the sheet material during singling, in particular 
when the friction singler is used as a longitudinal singler. 

[0010] This problem is solved by a friction singler with the features of claim 1. Ad- 
vantageous embodiments and developments of the invention are stated in claims de- 
pendent thereon. 

[0011] It is therefore provided that a groove of the singler element cooperates both 
with a friction area and with a sliding area of the retaining device. In the prior art, each 
groove cooperates either with a friction area or with a sliding area of the retaining de- 
vice. It is suspected that the known design leads during singling of a bank note to a 
torque acting on the bank note when the bank note is transported for example only 
over two grooves of the singler element. Then only a friction area of the retaining de- 
vice acts on the bank note with the first groove and a sliding area thereof with the sec- 
ond groove in different places. If the feed force responsible for transporting the bank 
note does not act on the liiiddle of the bank note, it causes a torsional moment which 
cannot be compensated by the only effective friction area. This torsional moment is 
held responsible for the abovementioned skew and janraiing of sheet material in the 
singler gap. 

[0012] Since it is now provided that at least one, preferably at least two, of the 
grooves of the singler element cooperate both with a friction area and with a sliding 
area of the retaining device, a frictional guide of the sheet material over two grooves is 
achieved while the frictional contact surface or the feed force is the same, thereby re- 
ducing the danger of skewing of the sheet material. 



[0013] The order of friction and sliding areas cooperating with the individual 
grooves can be different for different grooves, viewed transversely to the transport di- 
rection, and is preferably opposite for adjacent grooves. In the last-named case the 
torques acting on the transported sheet material in each groove substantially cancel 
each other out through the torque produced in the adjacent groove and acting in the 
opposite direction, thereby additionally improving the guide properties of the friction 
singler. 

[0014] The retaining device is preferably formed by one or more retaining wheels 
which have the friction and sliding areas. This is advantageous in particular when the 
singler element is also formed as a rotating singler roller, thereby keeping the rubbing 
wear on the individual components low. 

[0015] The invention will hereinafter be described by way of example with refer- 
ence to the attached drawings, in which: 

[0016] Figure 1 shows schematically a cross section of a friction wheel singler 
along the singling direction of the bank notes, 

[0017] Figure 2 shows the friction wheel singler from Figure 1 schematically in a 
plan view according to the prior art, 

[0018] Figure 3 shows the friction wheel singler from Figure 1 schematically in a 
plan view according to the invention, 

[0019] Figxire 4a shows a detail of a front view of the friction wheel singler as in 
Figures 1 and 2 according to the prior art, and 

[0020] Figure 4b shows a detail of a front view of the friction wheel singler as in 
Figures 1 and 3 according to the present invention. 

[0021] The friction wheel singler according to Figure 1 is constructed substantially 
as described in DE 100 08 135 Al. Therefore a detailed description of these per se 
known components will be omitted here. 
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[0022] In particular, the singler roller 1 and the retaining roller 14, as known in the 
art, have circumferential grooves 2 which are mutually offset and adapted in their 
width such that the retaining rollers 14, which are formed to be adjustable in height, 
can engage the grooves of the singler roller 1 to increase the frictional forces. 

[0023] This is shown in a plan view in Figure 2 by the example of a friction wheel 
singler according to the prior art. Two retaining rollers 14 each have a frictional fric- 
tion area 14a and a smooth sliding area 14b of approximately equal size. With the fric- 
tion areas 14a and sliding areas 14b the retaining rollers 14 engage the circumferential 
grooves 2 of the singler roller 1. When the lowermost bank note 5 a of the bank-note 
stack 5 is singled there are thus in each case two linear contacts of the bank note 5a 
between the retaining rollers 14 and the singler roller 1 in each circumferential groove 
2. Depending on whether a contact with a friction area or a contact with a sliding area 
is involved, the terms "friction edge" or "sUding edge" are also used. 

[0024] Because of its division into friction areas 14a and sliding areas 14b, the re- 
taining roller 14 exerts only half as much frictional force on the bank note 5a to be 
singled as the friction segment 3 of the singler roller 1, which consists of the same fric- 
tion material as the friction areas 14a of the retaining roller 14. A suitable friction ma- 
terial is in particular cast polyurethane. In contrast, the singler roller 1 is otherwise 
made of a synthetic material of low coefficient of friction just like the sliding areas 
14b of the retaining wheel 14. 

[0025] Singling of the bank-note stack 5 placed in the input pocket 16 of the friction 
wheel singler takes place as follows: the lowermost bank note 5a next to be singled 
lies with its leading edge against the singler roller 1. The force with which the bank- 
note stack 5 deposited in the sheet magazine 16, formed here as an oblique guiding 
plate, acts on the singler roller 1 is determined alone by gravity and therefore depends 
on the weight and thus substantially on the height of the bank-note stack 5. 

[0026] With the help of the feed rollers 18 likewise equipped with friction seg- 
ments, the bank notes are pushed to the singler gap 19 preferably at a speed corre- 
sponding to the transport speed of the bank note after singling has taken place. The 
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singler gap 19 is formed by the opposing surface areas of the singler roller 1 and the 
retaining roller 14. 

[0027] When the singler roller 1 has rotated under the control of the adjusting de- 
vice 15 so far that the area of the friction segment 3 is rotated into an effective posi- 
tion, that is, into the area of the singler gap 19, the feed force considerably outweighs 
the retaining force, so that a sheet 5a to be singled is conveyed through the singler gap 
19. When the friction segment 3 moves out of the area of the singler gap 19 in the 
course of further rotation of the singler roller 1, the next waiting bank note is held back 
until the friction segment 3 of the singler roller takes effect on the singler gap 19 
again. 

[0028] Figure 2 shows the friction wheel singler with two retaining rollers 14 
formed according to the prior art. Upon transverse singling, by which bank notes lie 
with their broader longitudinal edges against the singler gap 19, both retaining rollers 
14 act on the sheet 5a to be singled. A torque exerted on the bank note by one retaining 
roller is compensated by the other retaining roller. Upon singling in the longitudinal 
format, by which bank notes lie with their narrower transverse edge against the sin- 
gling gap 19, however, it can happen that bank notes he only against one of the two 
retaining rollers 14. Since the thereby acting feed force will not act on the middle of 
the bank note to be singled, said roller 14 exerts on the bank note in addition to the 
feed force a torque perpendicular to the feed direction, which in this case is not com- 
pensated by a second retaining roller. Thus, the bank note can be janmied in the singler 
gap 19 or therebehind. 

[0029] Figure 3 shows a schematic view of the friction wheel singler as in Figure 2 
but with retaining rollers 14 modified according to the invention. Accordingly, the re- 
taining rollers 14 still have both friction areas 14a and sliding areas 14b, but the retain- 
ing rollers 14 engage each groove 2 of the singler roller 1 both with a friction area 14a 
and with a sliding area 14b, so that they form both a friction edge and a sliding edge 
with each groove 2. 

[0030] This is presented in detail again in Figure 4b in comparison with the prior art 
according to Figure 4a, whereby Figures 4a and 4b each show only a singler roller 1 



with two circumferential grooves 2 and a retaining roller 14 with friction areas 14a and 
sliding areas 14b cooperating with the circumferential grooves 2 of the singler roller 1. 

[0031] While the retaining roller 14 according to the prior art as in Figure 4a has a 
single friction area cooperating with one of the two circumferential grooves 2 of the 
singler roller 1 and a single sliding area 14b cooperating with the other of the two 
circumferential grooves 2 of the singler roller 1, the friction areas 14a and sliding areas 
14b in the retaining roller 14 according to the invention as in Figure 4b are divided up 
so that both a friction area 14a and a sliding area 14b of the retaining roller 14 cooper- 
ate with each circumferential groove 2 of the singler roller 1. In contrast to the prior 
art, in which the retaining roller 14 forms either two sliding edges or two friction edges 
with each of the circumferential grooves 2 of the singler roller 1, the inventive retain- 
ing roller 14 thus forms a sliding edge and a friction edge with each circumferential 
groove 2 of the singler roller 1. Thus, any torque acting perpendicular to the transport • 
direction of the bank notes BN is compensated: when the order of sliding edge/friction 
edge is reversed with circumferential grooves 2 adjacent to each other, the produced 
torque is exactly balanced with respect to the central plane A located between the 
circumferential grooves. 
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List of reference signs 

1 Singler elennLent, singler roller 

2 Groove, circumferential groove 

3 Friction element 
5 Stack of sheets 

5a Sheet to be singled 

14 Retaining device, retaining roller 
14a Friction area 

14b Sliding area 

15 Adjusting device 

16 Sheet magazine 

18 Feed roller 

19 Singler gap 

A Central plane 

BN Banknote 



